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Physical and Mechanical Properties of Modified Asphalt
Mixture Using Waste Glass

Seung-Bum Park, Koo-Young Pyo, Jeong-Hwan Kim, Jun Lee, Bum-Kyou Kim
Dept. of Civil Engineering Chungnam National University, Daejon, Korea
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Table 1. The Chemical Composition of Waste Glass Aggregates

sard 24

Si0e AlOs NaO+K20 Ca0+MgO SOs FexOs Cr0s

72.1 1.74 14.11 1152 0.13 0.31 0.01
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Table 2. The Physical Properties of Waste Glass Aggregates

2ed 54
N PRI is )2
4 = z9s % E58(%) AHE (%) dAEAT D
(kgf/m”)
13~25 5.81 2.50 0.06 61.78 1,544
25~0 3.52 2.50 0.09 85.97 1,612
v dHol=E QA
Mol AMEAL o}ABE #F 52%% AATAZ 1 Eod 54 2 YERE

Table 3 & Ztu}

Table 3. The Physical Properties and Gradation of Waste Pavement Recycled Aggregate

. oh gt 23000 ARE LR
T < =i w1 EV0 (%) (kgf/ma)
20mm 217 148 51.3 1621
13mm - 136 58.9 1650
5mm - 211 72.3 1652
7t Z A Y =(mm) 19 132 475 2.36 06 0.3 015 0075 0.0
T oW 8 (%) 99.1 88.6 70.6 44.8 31.1 146 9.8 52 0.1
o A2 2 A
NG 224 @ FLZAE FU SAA AAPFE ReF2 20mm, 13mm, H4F HES
AbgEgew, 213 E4 & Table 4 9 2t

Table 4. The Physical Properties of New Aggregate

Eig= N
=3 vl g EM e %) B (%) A4 (%)
20mm 271 6.52 0.70 20.7 3.3
13mm 271 6.28 0.72 22.1 31
A7 2.69 - 2.39 - -
-2 A 2.72 - 0.74 - -
g} FAATE
dolxZd A 29 dotaBE E23 HFL Table 5 & 2T
Table 5. The Physical Properties of Recycled Asphalt
o AZE A= 1 . .
A3 2l A3} A AAH(T
52H(%) (0.1rmm) 814(C) =(cm) A () A(C)
5.2 34 482 56 307 323
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Table 6. Test Results of Marshall Using Normal Asphalt at OAC

seazEs | e ] azas | aegdE | ss
LV ABEA | OAC (20) 1FFE O (o) (ke) (0.1mm)
T4 E
0% 6.1 42 2.308 1,252 32
0% 30% 6.15 48 2211 1,207 29
50% 6.2 52 2.152 1,162 34
0% 6.15 46 2.282 1,244 32
10% 30% 6.2 47 2.217 1,198 30
50% 6.15 54 2.137 1,153 31
0% 6.2 47 2.276 1,218 33
20% 30% 6.2 48 2.171 1,167 31
50% 6.2 51 2.118 1,127 34
Table 7. Test Results of Marshall Using SBR Modified Asphalt at OAC
Mg | AT g o] A3EE | owayE | xg
Y E Zﬂfigjﬂ OAC (%) | 358 (%) (g/cm®) (kg) (0.1mm)
EYE
0% 6.1 39 2.342 1,516 24
0% 30% 6.15 53 2.269 1,453 27
50% 6.2 5.6 2.184 1,438 29
0% 6.15 4.2 2.323 1,452 24
10% 30% 6.2 5.0 2.243 1,387 28
50% 6.15 6.0 2.181 1,375 32
0% 6.2 40 2.323 1,452 25
20% 30% 6.2 5.1 2.243 1,387 29
50% 6.2 59 2.181 1,375 32
Table 8. Test Results of Marshall Using EVA Modified Asphalt at OAC
Agazs | e 4zas | oueRs | 58@
5 o] = A E A OAC (%) |ZT=E (%) 3
EdE so g {(g/cm”) (kg) (0.1lmm)
0% 6.1 48 2.328 1,512 25
0% 30% 6.15 54 2.238 1,483 27
50% 6.2 56 2.194 1,428 30
0% 6.15 50 2.338 1,453 26
10% 30% 6.2 51 2.231 1,407 27
50% 6.15 58 2.172 1,372 29
0% 6.2 5.1 2.332 1,362 27
20% 30% 6.2 49 2.229 1,367 29
50% 6.2 55 2.191 1,315 31
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Table 9. Compressive Strength of Modified Hot Asphalt Mixture Using Waste Glass and
Waste Pavement Recycled Aggregate

= 2
9§21 27 EED - o:i? L;Agi;cr;ﬁ
EXIE z5

0% 30% 50%
0% 75.1 724 69.7
10% - 746 71.8 69.1
20% 73.0 70.0 676
0% 895 84.8 814
10% SBR 86.3 81 79.8
20% 874 82 76.6
0% 90.7 36.5 85.1
10% EVA 89.3 832 81.2
209% 86.8 818 784

o B E
Table 10. Indirect Tensile Strength of Modified Hot Asphalt Mixture Using Waste Glass
and Waste Pavement Recycled Aggregate

. DHAZAE (kgt/em®)
o f e S A N A9 AN m ANEA EAE
298 25
0% 30% 50%
0% 12.84 0.3 833
10% - 1233 8.99 8.17
20% 11.98 8.72 774
0% 149 139 125
10% SBR 139 125 117
20% 12.7 11 10.4
0% 156 14.2 12.8
10% EVA 14.8 139 117
20% B 135 116 10.9
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